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Histogramme des consommations électriques




















  Å ÈÈ	CÄÈCÅ 9
Ç\Æ   ºÈ ÈCÅ	 
  Å
ºÆ
  Å ÈÈ	#ÄÈÅ
 	




  Å ÈÈ	CÄÈCÅ5È È#ÄK 
Ç\Æ   ºÈ1H
ÉAmo»¼yW{}m#v  %#~\{  ­~w ªmo  tzV~Wxt«wmO%~\{%wumo%vxtu±|y\{}E6 xÈ WÈ	
  Æ ½ ~v ¹Æ À ½ À¾"<ÄzÅ
Å#Æ  	³È(Å
Ä>Å	 ¹È ½ À¾  
zÅ ½	 À¾F xÈ#ÄÈ |Ä
Ä ½ À¾
|Ä Ä  
zÅ+mC{
Ä È ÆLÅ#ÈºÆ  ÈCµ"ÉAy
Vy  {tum%C~WCm  y\{wuy ªmowmO{tu~  mO»¼yW{}m#v  m#{  mwum#v  -t\{m  yW{}t~W  ywJ² yywhm  m%±|y  tzy#m
mO{  moV~  { ªm#m  y7wuyºVy  {tumL>¾  ªm  t ªm#m lyºwzy¿ ªm#wumoC{tu~  mnZ~  lm#wumooµ © ~\7#~#wvtu~~\{´Wvmwuy
  tzmZm# C~WnDh{m  mOmC¶·mC{}
Ä)|Ä  
zÅ%mC{
Ä/È uÆdÅ#ÈºÆ  È+C~WW{  tu«xvxm lydX² mChxwutu´\vxm  ´\vxm
<m#v  m  ªm#±>tzy#m7Vy  yx<~  {yvhdyvh{  mOk»¼yC{m#v  #~\{  ­~w ªmo<CmomC¶·mC{}%~WW{  ~tu x~ xªmooµ\Á-
~Wvh{  m¾wuyT  tum¿m# C~nDh{}m  ² tuW{}m  yC{tu~+mo\{  m¿»¼yC{mov  yvh{  mO5´\vxm
wm
nZ~Wtu5mC{Zwm({}y  t»X² mO{
Vyk<m  {tuxm#\{m+~xwuv#µ  m+xwuvo¾wumo&{³y  tÍ»¼ .>vxtÍ{0ZmC{).Á¬  0~\{  m#   ~v ªmo  yvxxm+n­monDm
nD~  ywt{ ªm  m+wJ² m#¶<m#{  ºwJ² yvh{  mnD~  ywutÍ{ ªm ªmC{³y\{kwm{³y  tÍ» .x~  nºyw 0xµ
Á-  ªm#Êxt{tu±m¾#x~vC~Wt  ªm  ~W·wum-nD~  lm#wum-vxtu±Hy\{  ² yywhm  m-±|y  tzy#m4V~Wv  wumwu~ \y  tÍ{ j nDm m wzyºC~W~nDnºy|{tu~ ªm#wumoC{  tu´\vxm  wu~«Vywum ! " #$" %&" '("  E
w~W  ½   " #)" %&" '("  À+*-,/.10  .12 # .43 % .15 ' .76 '("  .18 :9 ½ OÀ
ãã èN4OPQP
J  ÄÆ  

	ÈÈ#Ä ZÈ&#ÄÈ " È
ÉAmo4mO{}tnºy{m#v    mo¬C~>mCË¿Ctum#\{³y}~h#t ªmO4yvh»¼yC{m#v    
zÅ"m#{ xÈ#ÄÈ-~WW{  mo xªmom#\{ ªmOXÊV v  m%hµ y  #~>±moW{}t~WX¾OV~Wv   j y´\vxm¬mC¶·mC{C~WW{  ­~Ww ªm¾#wzy±|ywmov   v5y  yn lmC{  m<~v  wzy7  monDt lm  m-nZ~  ywt{ ªm
mO{>vxwuwmWµ















  È |Ä  
zÅ   È È  ÈCÄÈ
 	 
X    Å ºÆ¹ÈCÄ³ÅWÈ xÆÆÈÈCÅÈ Æ  ÆHÅ#È)È(|Æ¼Æ  	³È "
|ÄuÈÅÈ  È¼ÅÄ>ÅÆ|Ä  
zÅDÈ
Æ)  xÈ#ÄÈ1H
© ~v5  ~WV~\~Wm#Vvxt{m  m¿nD~  ªm#wutzm  wm(  ~h#mo}v  mo ½ 8  À  y  vxm( j yH­ ®m  m(¯Ly }° ~|±
oy jkªm#m¾  mD~  {}mZ´\vxmDy  C~ jkªm  m##m5yH±mO5wumo x~{}y{tu~ vvxm#wuwumovh{}twutu ªmomo  yV7wzy
y  {tumpV¾ÂwmªmOt  v 8  mO{ x~{ ªm	  µ  yV%wum5nD~  lmowm  ² yywuhm  m5±|y  tuyCmW¾wumo xªmot  vV ½ 8  À  ~\{ vxx<~W ªmO
tu  ªm#<m#  y\{}m#{  m%wu~t<x~  nºywum  m nZ~|Wm#xm>vxwwum%m#{  m%±|y  tuyCm
µ>É² t  ªm#m xªmOt  yW{ lyx~{  m
{}m#\{}y{tu±m  m¬nD~  ªmowtz}y|{tu~+mO{ xªmo#tu ªm#nDmoW{A´\vxmkCmO j ><~{ jXlmomo  ² tu  ªm#<m#  yCm¬mC{  m&x~  nºywutÍ{ ªm
m~\{yWk± ªm  tÍÊ ªm#mO  ykwm#~\{m#>{m  mC~Wv  «VmO  m+C~V~WnZnºy{tu~ ªm#wumo{  tz´\vxmµ
 1 (9$%#!#	 4!C
© ~vZ xªmo#tu~V+wmO j ><~{ jÂlmomoC~W  vxtzy\{ lyC~Vt  ªm  m   moZnD~  lmowmO  md¯Ly }° ~|± #yW jkªmO
vxtu  yxVmow~W&wmOkn ªmC{ j ~  mo  ² tuh» ªm  m#VCmo ªmOCtÊV´\vxmo lyDCmOknD~  lm#wumooµ
 ! #"%$'&)(+*,#"- )/.0(2134+5!$6(7$'& 8#"%-(:99;$6(:=<(;(
> ? +;"@(:A )B;(%$6"@ >C> (:D
É-² t  ªmom lywJ² ~  t Wtxm  mºwzynD~  ªm#wutu}y|{}t~W  mºwzyC~W~WnDnDy{tu~ ªm#wumoC{  tu´\vxmZy   mo j yO­ ®uxmo  m
¯Ty }° ~|±#y jkªm#mOAmO{´\vxmkwuy#~~nDnºy|{}t~W ªm#wumoC{  tu´\vxm  ² vxZw~W m#nDmoW{o² m#hxwtz´\vxm&mo}moW{}tmowwum#nDmoW{
Vy  wJ² m#htu{moCm  m% ªm  tu~  mo j ~WnZ~W  lmoxmom#{¬´\vX² lyw`² t\{ ªm  tmov   m j yWCvxm  m%CmO ªm  t~  mO#¾|wumo DVv¸






 ÈÈ	#ÄÈÆ	 xÆ"!#  ÈCÅÈ$TÆ&%'
()	³Æ*	 ÈOÈÅ L
±Wm#tuww ªmom&yH±Wmo¬vh{tuwtz}y|{tu~  mwzy7{ ªmow ªm#±>tutu~~Wv  mwuy j yH­ ®m j t¸JÊA¾mC{³µÉAmo{  yt{tu~V"m#\{  mCmo4yW{}tÍ¸
±>t{ ªmO4~W\{-nD~  ªm#wutu ªmomoy  vxxm% j yH­ ®uxm  m%¯Ly ° ~|±<µ$  ~v4m  tz<~W~y  ² tuh»~  nºy|{}t~WDv 
wJ² y{}t±>t{ ªm  mon ªm#Vy mO#¾O² mo{<~v  ´\vx~WtWwumo±|ywum#v    m¬wzy7 j yO­ ®uxm  mk¯Ly ° ~|±7~\{"oy jkªm#mooµ  v5»¼ytÍ{
´\vxmW¾  yvxm+ ªm  tu~  m j ~nD~  lm#m  ~Wx ªmom¾hwumo@Dv{}vy|{}t~W  m5wuyº#~~nDnºy|{}t~W~\{  vmoyvj y}y   vxtu´\vxmonDm#\{o¾\wmO¬#~~nDnºy|{}t~W4tu{}y\{³y ªmomo~\{¬#~  tÍ{}t~Wxxm#wuwum#nDm#\{¬tu  ªm#<m#  y\{mo
}y j y\{&wJ² ªmC{³y|{#yW j&ªm mC{vt±Wm#\{vxxm+wu~t  m {><mC~\v ½ Vy  mChmonZwm+vxm+w~WtÂ WyvVtmoxxmHÀµ ~Wv  {~Wvh{  ~>#mo}vV ½   À  m#{{~Wvh{7C~Wvxxwum  ² mo\{tum   ½ 	   ÀyH±mo  
   ¾x~v  ªmot Wx~VwzyD ªmo´\vxm#VCm ½   9 9 9    À&y    µx~  nDmowwum#nDm#\{O¾hwm+nD~  lmowmmo{wmvxtu±|y\{oµxÉyZ#~~nDnºy|{}t~WªmowmO{  tz´\vxmmO{  ªmo  t{m5Vy   m#vxT  ~>#mo}vVEÂwumD  ~h#mo}v7~«Vm  ± ªm ½    9 9 9 xÀ  mZwzydC~V~Wn¸
nºy{tu~ ªm#wumoC{  tu´\vxm(  ~W  m#nDm#\{  t{mW¾ ly±|ywum#v    y mC{~{ ªm  ¾mC{5vxÌ  ~h#mo}v5#y jkªm½   9 9 9  xÀ¾ lyZx~Wn5«  m Êxt  ² ªm#{}y|{³#¾ lyD±|ywum#v    y   9 9 9! #" m#{x~{ ªm%$  ¾x´\vxtA~\{k{mowu´\vxm E
&$  mo{Dvxmd j yO­ ®uxm  m¯Ty }° ~|± j ~nD~  lm#m¾t }xªm  vC{tu«xwum(mC{¿{}y{tu~xyt  m  mdnºy{  tu#m  m
{  yt{tu~('£mC{  m  tz{  t«xvx{tu~º{³y|{}t~Wxyt  m*) * ½ )   9 9 9 ),+ À"yH±mO-)/.10 7m#{32 +.!4  )/.*
+
 wmO)  ~\{t  ªm#<m#  y\{}#~  t{tu~xm#wuwmonDm#\{yvh   
£yW j y\{   *65V¾#  vxt{vxxmDwu~t  m  motÍ{ ªm798;:Zyxy  {}m#y\{ lydvxmD»¼ynDtwuwumºy  yn ªm#{ xªm#m½ 798OÀ<8=?>&µ
C¹wÂo² movxtÍ{´\vxm wuyw~Wt  m  mO{k ~Wvx±m   ªm#my  vxm  j yO­ ®uxm  m ¯Ly ° ~|±Zoy jkªm#mµ\ÉXmO¬Vy  yn lmC{  mO m#m+nD~  lm#wum+~WW{x~{ ªmOA@ * ½ )  ' !B99 9 9 9<B + Àµ
© ~{~W%´\vxm+wum5 j ~WtÍ  mwzyD»¼ynDtuwwum ½ 7 8 À 8C=?>  mOwu~tz  ² ªm#nDtztu~X¾x´\vxtnZ~  ªm#wutum+wuyDVy|{v  m  v
«  vxt{o¾mo{tunDV~  {³y\{oµ © ~vV5 j ~Wtut  ~Vvxxm¿»¼ynDtwuwm( WyvVtmoxxmW¾  m
~  {m¿´\vxm B * ½D  
  À~ lvD  m# xªmOmo\{m+wzy¿nD~|moxxm5m#{ 
  wzy¿±|y  tuyCmWµ - mZ j ~tmo{-v{tÊ ªm  yV%wzy¿y  {}tmZ¿y  wum5»¼ytÍ{
´\vxm(wmO xªmot  v   ~\{#m# ªmOZ­mC{  m¿ \yv}tmo#¾AmC{  y5wuyL~vV¸ y  {tum¿hµìhµ  m




)/.I798L: ½J À 9 ½ À
M N "  > (:A )#" 9(21( > <D1#"
© ~v"C~Wt  ªm  ~o¾  yAv  m#nDtum  {monZV#¾HwumoC~v  «<mo  mk j y   mÂ~Wv  ywut lm  m  m&wuy7C~V~Wn¸
nºy{tu~ ªm#wumoC{  tu´\vxmd{~{}ywmW¾wmOºv}y WmoDX² ªmC{³y\{ºy  tu<~xtu«xwumooµ © ~Wv  tz<~W~V  mxwuvtum#v  
 ªmO´Wvm##mo  mE  m#wum#± ªmo  m7#~~nDnºy|{}t~W ªm#wumoC{  tu´\vxm%V~Wv  wJ² mo{tunDy{tu~  mo&y  yn lm#{  mooµ - m#vh>¸
#t\~\{"mo{tun ªmoAy  nºy|htnvxn  m&±  ytzm#n5«wuyCmW¾#m#vh{tuwutu}y\{wJ² ywu ~  t{ j nDm¬Á¬¯ <~v  wmO" j yO­ ®uxmO m&¯Ly ° ~|± oy jkªm#mo  ­v lyOkyvxn9ÈÆ Hu¾ ½ IPBL|\Àµ - mC{4ywu ~  t{ j nDm¬tÍ{ ªm  y|{}tÍ»xy  {  ² vxxm&±|ywum#v  tuxtÍ{}tuywm
@RQTSVU  mo4Vy  yn lmC{  mOmC{- ªmom&vxmvtÍ{}m ½ @RQ  UÀ   S ´WvtVC~W>±m   m&±m  "wzy+~wuvh{tu~ºC~Wtu{}yW{}m  moªmO´\vy|{}t~W  m±  ytum#n«xwuyCmW¾htW@RQTSVU¬mO{  ~h j m  m+wzyZ~wuvh{}t~W
~Wh{tunºywumµ
- j yW´\vxmtÍ{ ªm  y|{}t~W  m+wJ² yw W~  tÍ{ j nDm+Á-¯ C~Vtz{}m ly E
£#ywu#vxwm  wuyÃw~WtC~  tÍ{}t~Wxxmowwum  md j y´\vxmdyt  m  ² ªmC{³y|{³oy jkªmO#~ ªmOCvh{}tÍ»¼o¾}y j y\{wumo
~«m  ±|y|{}t~W ½ È ÆxÈ   À 
ãã èN4OPQP
  ÄÆ  

	ÈÈ#Ä ZÈ&#ÄÈ " È
 xªm#mo{tunDm  wmO&y  yn lm#{  momo
vx{tuwtzy\{#mo&  ~«y«xtuwt{ ªmO  m~  {m ly5nºy>tunDtum  wJ² mO ªm  y#m
C~W  t{tu~xxmowwum  mo  ~Wx ªmomo&C~WnZw lm#{mO#¾hC~W{t{v ªmomo  vd  ~h#mo}v¬~«Vm  ± ªm  m#{  v
  ~¸
CmOvoy jkªm   ¾}y j y\{   m#{wuy±|ywmov  C~Wv  y\{m  moy  yn lm#{  mo  v nZ~  lm#wum ½ È¹Æ È
$(Àµ
É-² mO{}tnºy{m#v  ~«h{}m#>v
<m#vx{  ªm#<m#   m7»~  {monDm#\{  mwuyZ±|ywum#v  txt{tzywum1@Q S U¾x² mO{<~v  ´\vx~Wt<~v
#~t  ªm  ~V{  ~tz-±|ywum#v  -txt{tzywumo-{t xªm#mO-yv j y}y   mC{&mC¶·mo{}vx~V&+tÍ{ ªm  y|{}t~W  m%wJ² yw W~  tÍ{ j nDm
<~v   j yCvxm  ² moW{  mDmowwumooµÂÉAy
±Hywmov  yHWyW{ wuyd±  ytzmon5«xwzy#m5nºy|htunºywummO{vh{tuwutu ªm#mDC~WnDnZm
±|ywmov  tuxt{tzywum  ² vxmm# ªmoCvx{tu~Tvxxxw ªmonZmo\{}yt  m  mZw`² ywu ~  t{ j nDmZÁ-¯ ¾·{}~x ªm#mw~  }´\vxm o
W
t{ ªm  y|{tu~V%~\{7m#¶<mO{v ªm#mO%~WvLw~  }´\vxm5wzy(  ~Wtu}}y#m  mowuy{tu±m  mwzy¿wu~ ¸J±  ytzmon5«xwzyVCm+yWm5mo mo}~Wv  vmovxtw o   µ
ÉAmo"wu~tz4C~  tÍ{}t~Wxxmowwumo"tu\{m  ±moy\{  yV"w`² È¹Æ È   ~\{#ywu#vxw ªm#mOVy  vxxm xªmo#v  tu~
Æ(HÆ   
Æ È}È+tut xªm#m  m¿#m#wuwm  m  m#±>t ±m  ½ IPWWÀ7nDytu  moy\{m# #~nDh{mºwJ² mChtu{moCm  ² ~«Vm  ±|y|¸
{}t~W   nDy´\vy\{}mooµ - m#{{m xªmo#v  tu~¿y ªmC{ ªm  ªm#±Wm#wu~x ªm#m  y - m#wum#vh¿m#{  v  y  ½ WWÀ4m#{kmO{ ªmC{³ytuww ªm#m  yV  v  y  ½ WWÀ  ywum#~\{m#>{m  m+wzyº ªmowmO{}t~W  mnD~  lm#wumo  m¯Ly }° ~|±º#yW jkªmO
Vy   monZt¸ ªmo j y\{tuwwu~xVy mWµ
 y"wum#yW  m&nDmOv  mo ªmom#wuwmO  mkwzy7#~~nDnºy|{}t~W  y  mO"w~W m#nDmoW{³#¾H~W5<m#vh{4»¼yt  m¬wJ² j \¸
<~{ jXlmOm+´\vxm+wumo#~~nDnºy|{}t~W~v  ywut lm  mo  m  t¶ ªm  m#\{}kwu~ Wm#nDm#\{³~WW{  mo xªmoywtz}y|{tu~V  m
wvtum#v  nD~  lmowmO  tz{}tV{}oµ - m#<m#  y\{o¾\x~v  tz<~W~Vm#(w`² ~h#Cv  m##m  m7#~v  «<mo-tun5vxw ªm#mO#¾
´\vxmDx~WvvxV~\~W­mC{  m  mO xªmOywutu}y|{}t~Wnvh{vm#wuwmonZmo\{t  ªm#<m#  y\{mO  ² vx n­monZmZnD~  lm#wumµ
© ~v  tz<~W~V#¾\V~Wv  w`² mo{tunºy|{}t~W  mo&y  yn lmC{  mO#¾  m \J#~v  «VmO  m7wu~x Wvxm#v  opp ½ C~v  «<mo
~Wv  ywut lm  mo4~ lv(wumo¬nZmOv  mO¬~\{¬m#¶<mO{}v ªm#mO¬yH±Wmo%vx(yW  m%{}m#nD  m  tÍ¿nDtu>vh{mO}À¬mC{´\vxt·~WW{
vxx<~W ªmomo&t  ªm#<m#  y\{mO#µ
 , Z%)L$k 4!C 	 $ 	 +¬, $	
G%xmLC~WnZ xªm j m#Vtu~ Êm  v nD~  lmowmdyWm
Vy  w`² tuW{}m   xªmC{³y|{tu~  mo ªm#{}y{}D#yW j&ªmooµ  ² vxxm
Vy  {o¾hCmowwumC¸¹Ct·<m  nZm#{  ² yW~hCtum  vx
t±Wmoyv  mC~V~WnZnºy{tu~(nD~|Wm# lyZ j y´\vxm ªmC{³y|{Oµ>Á-(~Wvh{  m¾
wzy  mO{³yv  y|{}t~W  mo ªm#{}y{}&#y jkªmo¬Vm  nDm#{  ² ~«x{m#t   mO j tu{~W   ynDnDmo  mD ªm#{}y\{&wuy  tz{  tu«xvh{}t~W
monDxt  tz´WvmC~  tÍ{}t~Wxxmowwum  m+wzyºC~V~WnZnºy{tu~  yvx ªmC{³y|{  ~ ªmµVÁhÊA¾xwuyDnDtzm+moC~ } mo¸
<~  y#m  movVy mo&m#{  mo ªm#{}y{}k#yW j&ªmo&<m  nDmC{wum#v  tu\{m   xªmC{³y|{}t~W(m#
{m  nDmO  ² y{}t±>t{ ªmWµ
 y&Cm ´\vxt<vxt{o¾\x~vV¬#~t  ªm  ~"v(nD~  lm#wum  m  j yH­ ®xm  m7¯Ly ° ~|±#yW jkªmom ly  * L ªmC{³y|{}
oy jkªmooµ - m j ~WtÍ
mo{km#hxwtz´\v ªm  ykwuyZy  {}tmLh¾  ªm  t ªmom lyZwzyº ªm#wumo{}t~W  mnD~  lmowmO#µ
?  #" D()1(:   #" 8 (:" $6(7$ & #"
ÉAmo ªmC{}y{}oy jkªmo ½ ­  À  wumo5xwvV  ~«y«xwumo~\{oywzCvxw ªmo<~v   j yW´Wvm¿C~v  «<m( ªm#y xªm#nDm#\{
Vy  wJ² yw W~  tÍ{ j nDm  vL¯Ly|htun5vxn   ~W{m  tu~  t`¾\~v¯   ½  tÍ{ ªmo WywmonZmo\{Æ ÇB
   ºÈ È
	6 ¹Èå¾
<~v  wumok j yH­ ®uxmo  m+¯Ly }° ~|±D#yW j&ªm#mO#¾W±~Wt  x~  xmo¾ P L|ÀCµ - mC{ywu ~  t{ j nDm  ªmC{}m  nDtxm7wmO ªmC{³y|{}
oy jkªmo&nºy|htnDtzy\{wuyD  ~«Vy«xtuwt{ ªm#~  tÍ{}t~Wxxm#wuwum  m+wzyº j yO­ ®uxm+#yW jkªmom mo\{t lm  m¾x}y j y\{kwumo%~«h¸
m  ±|y|{}t~W#µ4ÉyTÊV v  mÃ<m  nDmC{¿wzy C~nDy  ytu~A¾<~v  vxxmLC~Wv  «Vm  ~Wx ªmom ½ C~v  «<m>vxn ªm  ~






 ÈÈ	#ÄÈÆ	 xÆ"!#  ÈCÅÈ$TÆ&%'
()	³Æ*	 ÈOÈÅ P
½ w~W  ½  ÀÀ     ½ #y   m  v nZtuwutmovVÀZmC{ºwumo xªmot  v ½J  À  R ¾¬vx<m  <~W ªmoZyvh ªmC{}y{}D#yW jkªmO mo{}yv xªmo¬y  wJ² ywu ~  t{ j nDm  m%t{m  «xt ½ #y   m7tuh» ªm  tum#v  Àµ





























































X  	 
  Å
ºÆ




    ÈCÅ|Ä>ÅZÈ È¹Æ`Å	³Æ*	 ÈCÅ "
|ÄÆ 	
|Ä³È  Ä È&

 H     Æ|Ä  uÆ	
  Å
DÆ
  ÈuÈ 	CÄÈÇ* 




  4È  }Æ|Å ÈCÅ
 ÈCÅ|Ä>ÅÈ Æ  Æ HÅCÈ WÈM(|Æ¼Æ  	³ÈDÈ ÈCÅ È¹Æ`Å 	³Æ'	  ÈÅMÈCÅ ÆÄ ÈÅH
ÉAmo-m#x{ ªm#{}y|{³#yW jkªmO4m  tu{tux Wvxm#\{-y  wzy+±|ywum#v   mwzy+nD~|moxxmm#{  m%wzy+±|y  tzy#m  mo-w~Wtu
#~  tÍ{}t~Wxxm#wuwumo Wyv}tum#xmooµ·ÉAmonD~|moxxmO7mO{}tn ªmomo ½ ­D . À   .  ~\{  ~Wx ªmomo y  wJ² ªmo´\vy|{}t~W½ WÀCµ7Vmovh{  m#x~WnDnZm  ½   9 9 9  LÀ&wumotu  tzCmO  mO ªmC{³y|{³#y jkªmo&m#~   ~xy\{#mo  m  xtm  
ãã èN4OPQP
O  ÄÆ  

	ÈÈ#Ä ZÈ&#ÄÈ " È

































     p
     L




Éy+±|y  tuyCm%mo{tun ªm#mmo{  v¿nd­m#nDm~    m  m7   y  mov  <~v  wumo  tÍ¶ ªm  m#\{³ ªm#{}y|{³#yW jkªmO#¾ ly5yH±W~t  ² mo\±>t  ~W¿x¾ *J\+yvh»X<~v  w`² ªm#{}y|{k ½ yv}t·yVmow ªm - Lm#{k#~ } mO<~  y\{-yvh¿#~~nDnºy|{}t~Wwumo
wv-»¼ytu«xwumo³À¾>~ lv(m#wuwm7mo{-{  ~tz-»~tz-xwuv ªm#wum#± ªmomµ %tVtJ¾>wmO ªm#{}y{}-oy jkªmo~\{¬mOm#\{}tmowwum#nDm#\{&wt ªmo
yvh  t¶ ªm  mo\{}7xt±Wmoyvh  mwzy(wu~ ¸ #~~nDnºy|{}t~WX¾#~ } tu  ªmom  mo7±|y  tuy{tu~7ytu~xt lm  mom#{ wut ªm#mo
yvd#~\{  y|{Oµ
?M N "  > (:  ) ;(  )#"   > (21(7; B )#"B #"  +" $6  
#;;#"
ÉAmx~n«  m  ² ªm#{}y{}Xoy jkªmO<Vmovh{¬­m#{  m"±\v#~nDnDm4wm-x~n«  m  m¬C~nD<~W}y\{}  mwuykwu~tnDy   WtVywum m   ¾xxvtu}´\vX² tuwXo² y t{  ² vxm+w~Wt  mn ªm#wzyx Wm ½ ±~Wt 
ªmO´WvVy|{tu~ ½ WÀÀCµ  ~v  yx xªmo#tm  ±>tzvxmowwum#nDmoW{
wzy ´\vywt{ ªm  mTwJ² mO{}tnºy|{}t~W  mÃ#mC{{m  m#tÍ{ ªmLnºy   tuywmW¾x~vV(vxVm  <~W~V  yV¿wzy Ê Wv  mp
wJ² j tu{~W   ynDnDm  moA±|ywum#v  X~W«m  ± ªmomo ½J  À  yH±mO"wuy  m#tÍ{ ªm4{ j&ªm#~  tz´\vxm"m#vx{tuwtzy\{AwmOAVy  yn lmC{  mO
mO{}tn ªmO#µ
 m5xwuvo¾Vwzy  mo{}yv  y|{tu~  mO ªm#{}y{}oy jkªmO<m  nZm#{  m5{  y#m  wJ² j tu{~W   ynDnDm  mo xªmot  vV J  ~\{5wJ² ªm#{}y{wm¿wv5  ~«y«xwmºmO{   * ½ yv m#  v ¯   Àµ © ~WvvxVm  <~W~V+m#vxt{mdCmC{j tu{~W   ynDnDm lywuy  m#t{ ªm(#~  tÍ{}t~Wxxm#wuwum¿mo{tun ªm#m  m   }y j y\{   *Â¾Am#Ìw`² ~h#Cv  m##mºwuy
wu~t ½ ­D  ­
  À-¸±~Wt  Ê v  m+hµ © ~vkC~W{}y|{}~&vxm «<~xm+C~ ®#t  m##m%m#\{  m wmO  m#vx
C~Wv  «<mo
<~v   j yWCvx  mo ªm#{}y|{³#y jkªmooµ - mOCt{mo  ly5v{tÊm  wJ² j >V~{ jXlmom´\vxmZwmO%wu~tz  ² ªm#nDtu}t~WL~WW{
mo(m#¶<m#{w~W ¸ x~  nºywumoo¾tÂwJ² ~
#~t  lm  m%wzyZC~V~WnZnºy{tu~ ªmowmO{  tz´\vxm ½ x~v ªm#{v  t~W&m# xªmOywutÍ{ ªm
~ºwu~ \y  tÍ{ j nDmOÀCµ  ² yvh{  m%y  {O¾wJ² tu\{m   ªm#{}y|{}t~W  mo ªmC{³y|{}¬#yW j&ªmom#¿mO{»¼yWCtuwt{ ªm#mµ\Á  m#±|y j m¾
vxm+x~C~ ®uCt  m#VCmX² yx<~  {myW  ² tuh»~  nºy|{}t~Wv  wzyº´\vywut{ ªm  vnD~  lm#wum¾xoy  wJ² yw W~  tÍ{ j nDm m 7tÍ{}m  «xt4vh{tuwutumDvxxmD  ~> ªm  v  m  ² y|¶·mo{³y|{}t~WTy  wumD  t#t<m  v¯   ´\vxt4xm  mO<moC{mZy
 ªmo#mo}yt  m#nDm#\{&wuy xªm#y  {}tÍ{}t~W  mOC~WnZ<~W}y\{³#¾hx~{}ynZnDmoW{wu~  ´\vX² tuwuk~\{VmovL ªmoy ªmO#µ
? . "@ +/$6411#"@9  )(7$6  #" "@(#"   )#" D(+"$6(2$'& #"
© ~vDm#><~W~Vnºyt\{moy\{ºC~WnZnDmoW{D{}t  m  y  {}t  mo ªm#{}y|{³º#yW j&ªmo  mO{³yv ªmO ½ ­  À  mC{  m
wzyC~Wxytz}yCm  movVy mo<~v  Cm  {}ytmo+C~Wv  «VmO ½ m# x~Wn5«  m * ppWp\À¾Â<~v  t\{m   xªm#{m 






 ÈÈ	#ÄÈÆ	 xÆ"!#  ÈCÅÈ$TÆ&%'
()	³Æ*	 ÈOÈÅ  












Vp   ZÈ  Å  È ºÆJÇ  ÆÈ  È1
#ÄÈZÈ&È   #ÄÈ ÈCÅK ÈCÅ|Ä>ÅH

















Histogramme des résidus dont l’état le plus probable est 1

















Histogramme des résidus dont l’état le plus probable est 2

















Histogramme des résidus dont l’état le plus probable est 3












Histogramme des résidus dont l’état le plus probable est 4










Histogramme des résidus dont l’état le plus probable est 5
















Histogramme des résidus dont l’état le plus probable est 6

















Histogramme des résidus dont l’état le plus probable est 7
 	
·   zÅ 
Ç*ÆºÈÅMÈCÅM ÈCÅÄ>Å	 
   
 " È ÈDÈ   Æ) È¹Æ 	³Æ*	 ÈÈ  ÞÄ>Å  &
*³Æ*È1H







C~W~   ½ À 	
 H4.
ãã èN4OPQP
H  ÄÆ  

	ÈÈ#Ä ZÈ&#ÄÈ " È
~ lv C~W~   ½ À  m# xªmom#\{}mZwzyL#~~nDnºy|{}t~W lywJ² t{}y\{   vxm lyLw`² v}y m¾A<~v  wzyLC~Wv  «<m  m







  ½ À  	
 H 4. 9
7d~«x{tum#\{vxd{}y«wmOyv 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 mO 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Khi2 normalise par le nombre de degres de liberte en fonction du modele
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p−value pour le test du khi2, population ramenee a 300 individus
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Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
